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OCEAN POLLUTION: AN EXAMINATION OF
THE PROBLEM AND AN APPEAL FOR
INTERNATIONAL COOPERATION
I. THE EXISTING SITUATION
Introduction
Ocean pollution is a problem that the nations of the world
can no longer ignore. Industrialized nations have treated the
oceans as if they were beyond the power of men to alter, an
infinite sink for the assimilation of wastes. The oceans cover 70%
of the earth's surface and contain 350 million cubic miles of
water: However, there is a world population of 3.5 billion people
or 10 people for every cubic mile of seawater. As the world
becomes more industrialized, man's increasing capacity to
contaminate is a very real threat to the ocean.
Man is totally dependent upon natural processes developed
over geologic times. The system is closed, everything counts, and
the balance is delicate. Modifications of the environment are
inevitable and not entirely undesirable, but there are limits beyond
which man cannot act with impunity.
The oceans and their inhabitants form a critical part of the
system. About 70% of the earth's oxygen, a necessity for man's
survival, is produced by ocean phytoplankton. I Approximately 55
million metric tons of fish and other seafood are brought in
annually by the world's fishermen.2 This represents about one-
tenth of the total world supply of animal protein and, to some
nations, an indispensable source of such protein.
1. Impact on the Estuaries and the High Seas
Every year the rivers of the world pour 8000 cubic miles of
water into the marine environment, delivering four billion tons of
dissolved matter3 and untold amounts of sediment to the seas. The
1. TIME, Feb. 2, 1970, at 57. See also Yentsch, Primary Production, I OCEANOG. &
MARINE BIOL. ANN. REV. 157, 172 (1963).
2. Holt, The Food Resources of the Ocean, 221 SCIENTIFIC AMERICAN 178 (1969).
The world fish catch has more than tripled between 1938 and 1968. The figure given is
for 1968. Including fresh water fish, the United Nations Food and Agricultural
Organization estimate of the 1968 total is 64 million metric tons. Id.
3. AMERICAN CHEMICAL SOCIETY, CLEANING OUR ENVIRONMENT-THE CHEMICAL
BAsis FOR ACTION 104 (1969).
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fraction of this. material represented by pollutants and the overall
pollutant concentrations in the ocean are not important in
themselves. These are data to be considered with the recognition
that pollutants can be concentrated in natural food chains and
that certain areas of the ocean are particularly sensitive. The most
sensitive areas are the coastal regions, composed of estuaries,
lagoons, marshes, beaches, and bays. These perishable parts of the
ocean are particularly endangered because people tend to
congregate along the seacoasts. For example, it is estimated that
by the year 2000, one-half of the projected United States
population of 312 million will live on 5% of the nation's territory
bordering the oceans and Great Lakes.
4
Resources in these commercially significant areas are
diminishing under the pressures of natural forces, such as
hurricanes, and more importantly, because of human exploitation.
Industrial and housing developments, ports, shipbuilding facilities,
recreation areas, commercial fisheries, and waste disposal grounds
are displacing natural estuarine open spaces. Over half of the 4.5
billion pounds of fishery products harvested annually by U.S.
fishermen is derived from animals dependent on clean estaurine
waters for their existence during all or part of their life cycle.
5
These estaurine organisms-fish, crustaceans, and molluscs-can
survive only in certain well-defined areas and are unable to move
out to the open sea when in-shore areas become intolerably
polluted.' More than one million square miles of shellfish-
4. Wenk, The Physical Resources of the Ocean, 221 SCIENTIFIC AMERICAN 166, 173
(1969).
5. WATER QUALITY CRITERIA, REPORT OF THE NATIONAL TECHNICAL ADVISORY
COMMITrEE TO THE SECRETARY OF THE INTERIOR, FEDERAL WATER POLLUTION CONTROL
ADMINISTRATION, at 67 (1968). Seven of the ten commercially most valuable kinds of sea
species off the coasts of the United States spend important parts of their lives in estuaries.
These are shrimp, salmon, oysters, crabs, clams, menhaden, and flounders. McHugh, Are
Estuaries Necessary?, COMMERCIAL FISHERIES REV., Nov. 1968, at 39.
6. Specific examples include commercially valuable salmon, oysters, and shrimp.
Salmon migrate through estuaries as adults on their spawning migration and as young fish
on the way to the ocean feeding grounds. In some areas, during upstream migration, all
that is required to produce fish kills is warm weather (reducing the dissolved oxygen
content already reduced by oxygen-depleting wastes), reduced efficiency of a sewage plant,
or the careless dumping of industrial wastes. Oysters are particularly sensitive to changes
in water quality in estuaries because they spend their entire lives there.
Shrimp are "utterly dependent" upon the water quality in estuaries. In the Gulf of
Mexico, for example, major kills of fish and immature shrimp have resulted from the
masses of toxic and oxygen-depleting wastes from petrochemical and other industrial
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producing waters bordering the United States (one-tenth of the
total available) are now unusable because of pollution.
7
2. Marine Pollution-A Problem Both National and
International in Scope
The main concern of this note is with pollution beyond the
power of any single nation to control. Most marine pollution,
however, originates from man's activities on the land: his
industrial, agricultural, and living operations. These activities are
within the jurisdictional control of the various sovereign states.
Each nation generally suffers most from its own pollution and
thus has the greatest incentive for cleaning-up and protecting its
own rivers, lakes, estuaries, land, and air. But individual nations
have been woefully slow in taking meaningful action.
The United States should be examined as it is the world's
foremost producer of goods and services. The people of the United
States make up less than 6% of the world's population but
consume some 35% of the world's resources consumed each year.
If the United States takes meaningful action to set its own house
in order, the world as a whole will obviously benefit. Frequent
reference will be made to the United States when discussing
problems of international concern, partly because of data
availability and partly because of the United States' preeminent
position in the pollution picture.
A nation such as the United States can afford to give high
priority to pollution problems. Its enlightened self-interest dictates
that it do so. The same may not be true for nations with more
pressing human problems. For example, to help alleviate its
immediate starvation problem, India may wish to rapidly increase
operations flushed out of the Houston Ship Channel by torrential rains, which are
characteristic of the area. "In the past, a shrimp fishery could be totally destroyed in the
estuary, and no one would be aware of the fact until the shrimp fisherman failed to bring
in the catches." Katz and Woelke, Water Quality Requirements of Estuarine Organisms,
AMERICAN SOCIETY FOR TESTING AND MATERIALS, WATER QUALITY CRITERIA 90, 93-96
(ASTM Spec. Tech. Pub. No. 416, 1967). "Water quality changes in an estuary which
do not hold large populations of resident adult fish, crustacea, and molluscs, can destroy
large and valuable coastal populations which must utilize these areas for spawning grounds
or nursery areas." Id. For more on the Houston Ship Channel, see Galveston Bay: Test
Case of an Estuary in Crisis, 167 SCIENCE 1102 (1970).




its production and use of DDT in order to increase its agricultural
production. More affluent nations may be willing to look farther
into the future to the time when the effects of presently used DDT
may result in reduced food supplies for the world at large.
Individual nations may be partially frustrated in their
affirmative attempts to improve the local marine environment
because of activities of neighboring states. The Baltic Sea is
reportedly so contaminated with mercury that efforts to regulate
the use of mercury in Sweden may have little effect on
concentrations in the waters lapping against Swedish shores.'
Such situations should stimulate agreements among neighboring
nations regulating their respective activities for the collective local
benefit.'
National pollution problems may become international in
scope because of ocean currents, natural barriers to mixing, the
behavior of biological species, or accident. Raw sewage discharged
through improperly designed outfalls or garbage barged out to sea
may be swept back not only to the shores of the offending nation
but to those of other nations. Ocean fish of commercial
importance to many nations may depend upon estauries or
passage through estauries contaminated by an individual coastal
nation.
Marine pollution has been defined in general terms as the:
Introduction by man of substances into the marine
environment resulting in such deleterious effects as harm to
living resources, hazards to human health, hinderance to
marine activities including fishing, impairment of quality for
use of seawater and reduction of amenities. 10
8. Mercury compounds in factory effluents are converted by a4uatic microorganisms
to methyl-mercury which can build up to dangerous levels in fish. Jernelov, The menace
of mercury, 40 NEW SCIENTIST 627 (1968). At least 41 persons died in the early 1960's
from eating mercury-contaminated fish or shellfish taken from Minimata Bay, Japan.
Goldberg, Chemical Invasion of Ocean by Man, MCGRAW-HILL YEARBOOK OF SCI. AND
TECH. 64, 67 (1970). This "Minimata disease" results from methyl-mercury ingestion
which causes serious damage to the central nervous system and fetal damage in pregnant
women who are apparently not affected themselves. Jernelov, supra. The mercury
poisoning of seed-eating and predatory bird species in Sweden was reduced following a
1966 ban on the use of methyl-mercury as a seed-dressing. However, the situation is still
serious with regard to fish and birds which eat fish. Id.
9. See text accompanying note 89 infra.
10. Joint IMCO/FA 0/UNESCO! WMO Group of Experts on the Scientific Aspects
of Marine Pollution, Abstract of the Report of the First Session (London, March 17-21,
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As useful as this overall definition may be, more important
is agreement among responsible people as to the specific problem
areas. In defining the problem, it is necessary to determine (1)
what pollutants affect the marine environment, (2) where they
originate, and (3) what their effects are. These topics will be
considered in order.
A. Specific Pollutants, Sources, and Effects
I. Pollutants
A wide range of pollutants affects the marine environment.
No matter how these pollutants are classified, there is overlap
from one category to the next. They may be classed broadly as
industrial wastes, agricultural wastes, and sewage, or more
specifically as pesticides, oil, heavy metals, radioactive materials,
etc. In one classification, pollutants are listed in seven groups:
Mercury, lead, and the like; petroleum; persistent pesticides;
volatile industrial chemicals and residues from their manufacture;
products from the burning of fossil fuels; radioactive materials;
and domestic wastes."
1969), 3 WATER RESEARCH 995, 996 (1969). "The definition was agreed as acceptable on
the understanding that estaurine waters would be considered as falling within the marine
environment." Id. at 996. The definition was also used by the joint working part of
ACMRR, SCOR, and WHO which met from April 29 to May 7, 1969 in Ponza and
Rome. GLOBAL OCEAN RESEARCH, REPORT OF A JOINT WORKING PARTY OF THE
ADVISORY COMMITTEE ON MARINE RESOURCES RESEARCH, THE SCIENTIFIC COMMITTEE ON
OCEANIC RESEARCH, AND THE WORLD METEOROLOGICAL ORGANIZATION at 19 (1969).
11. Goldberg, Chemical Invasion of Ocean by Man, MCGRAW-HILL YEARBOOK OF
SC. AND TECH. 64, 66 (1970).
It is helpful to examine various classifications to develop a feeling for the kinds of
substances considered to be pollutants. The National Academy of Sciences-National
Research Council broadly classifies pollutants entering watercourses in eight categories:
Domestic sewage and other oxygen-demanding wastes; infectious agents; plant nutrients;
organic chemicals such as pesticides and detergents; other minerals and chemicals;
sediments from land erosion; radioactive substances; and beat from power and industrial
plants. I PANEL REPORTS OF THE COMMISSION ON MARINE SCIENCE, ENGINEERING AND
RESOURCES, SCIENCE AND ENVIRONMENT 11-50, 111-51 (1969).
Sibthorp lists as pollutants nuclear waste, oil pollution, pesticides, thermal pollution,
detergents, heavy metal compounds, petrochemicals, dredging spoil and mining, industrial
effluents, domestic sewage, solid objects, and miscellaneous and unspecified (usually from
ships). M. SIBTHORP, OCEANIC POLLUTION-A SURVEY AND SOME SUGGESTIONS FOR
CONTROL 29 (The David Davies Memorial Institute of International Studies, June (1969).
The Joint IMCO/FAO/UNESCO/WMO Group of Experts discussed pollution in
terms of domestic sewage and industrial waste, breaking the latter into the categories:
Pesticides, including agricultural runoff; heavy metals; radioactive materials;
[Vol. 7
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Regardless of classification scheme and despite the difficulties
of ranking pollutants, there is general agreement that the most
serious threat to the marine environment is posed by pesticides,
particularly the chlorinated hydrocarbon insecticides, and their
residues. Pesticides are being used in increasing amounts, and are
inherently dangerous to life. They may be easily transported to all
parts of the globe, are often long-lasting, and are assimilated into
and concentrated in natural food chains, including man's. As a
result of man's use of pesticides, ecological systems are being
upset and certain species are being rendered extinct. There may be
subtle effects on man yet to be discovered.
Second place should be given to oil-oil from normal
transport across the seas, off-shore drilling operations, ships'
bilges, and wrecked tankers. The world economy is based largely
on energy obtained from petroleum. Drilling conducted on the
ocean floor and oceanic transport of oil has exposed the ocean to
vast quantities of oil. Demand has led to an overriding emphasis
on efficient, low-cost extraction and distribution with little regard
for deleterious side effects. As with pesticides, living resources of
the sea are threatened. The effects of pesticides and oil in the
marine environment will be discussed later in this note.
2. Sources of Pollution
Three major sources of contaminants found in the ocean will
be examined: 1) man's activities on the land which add pollutants
to the water that flows into the ocean and to the air that interacts
with the ocean; 2) man's use of the surface of the ocean, i.e.,
shipping and related activities; and 3) man's exploitation of the
resources of the sea.
a. Pollution from Man's Activities on the Land
Surface waters that flow into the oceans and large lakes of
the world carry with them the waste products from man's
activities on the land. These waste products together with wastes
carried out to sea by the winds represent the major source of
petrochemicals; oils, etc.; pulp and paper waste, including organic waste; detergents; heat;
solid objects; and dredging spoils, including mining or quarrying waste material. Joint
IMCO/FA 0/ UNESCO/ WMO Group of Experts on the Scientific Aspects of Marine
Pollution, Abstract of the Report of the First Session (London, March 17-21, 1969), 3
WATER RESEARCH 995, 997 (1969).
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pollutants found in the marine environment. This problem cannot
be solved by international control; corrective action must be taken
by the nations involved.
Waste products in surface waters originate as follows, using
the United States as an example: In terms of the collective
parameters biochemical oxygen demand (BOD) 2 and suspended
solids, the leading source of controllable man-made pollutants is
manufacturing; 13 next comes domestic waste. 4 Other sources
include agricultural and urban runoff, acid mine drainage,"
watercraft,"6 and livestock feedlots . 7 At present, the contaminants
in surface waters of most concern are pesticides-primarily from
agricultural runoff, other toxic chemicals, and oxygen-consuming
matter. 8
Because of its technological base and wealth, there is hope of
solving the pollution problem in the United States. The cost of
handling industrial and municipal waste has been conservatively
estimated at thirty billion dollars for the five year period from
12. Biochemical oxygen demand is a measure of the weight of dissolved oxygen
consumed in biological processes that degrade organic matter entering natural waters.
AMERICAN CHEMICAL SOCIETY, CLEANING OUR ENVIRONMENT-THE CHEMICAL BASIS FOR
ACTION 96 (1969).
13. In 1963, the last year for which detailed figures were reported, manufacturing
accounted for about 13.1 trillion gallons of waste water containing, before treatment, 22
billion pounds of BOD and 18 billion pounds of suspended solids; this is approximately
three times the amount of wastes produced, before treatment, by the 120 million people
(of a total 189 million) who were served by sewers in 1963. Furthermore, industrial wastes
are much more likely to resist biological degradation. Id. at 96, 97.
14. It is not surprising that industrial wastes are complex mixtures of many
substances. Domestic sewage is also a complex mixture. More than 40 specific chemical
compounds have been identified in domestic sewage. Specific chemical identities of many
substances in sewage are unknown. One analysis could account for only 75% of the total
organic carbon. Id. at 99.
15. An estimated 60-70% of the drainage comes from abandoned coal mines, mostly
underground mines. An estimated 10,000 miles of streams in the United States are
affected. Id. at 144.
16. More than 8 million watercraft navigate U.S. waters, discharging sanitary wastes,
oil, litter, ballast and bilge waters. Id. at 145. See also, Pollution from Vessels Threatens
to Negate Clean Water Goals, 2 ENVIRON. SCI. & TECH. 93 (1968).
17. At any given time in the United States, an estimated 11 million cattle (equivalent
to 50 million people on a BOD basis) are on feedlots. Id. AMERICAN CHEMICAL SOCIETY,
CLEANING OUR ENVIRONMENT-THE CHEMICAL BASIS FOR ACTION, 142 (1969).
18. Nutrients from municipal waste, sedimentation, and agricultural runoff are of
concern when the water flows into lakes because of the danger of eutrophication. Lake Erie
is a notable example. 1 PANEL REPORTS OF THE COMMlISSION ON MARINE SCIENCE,
ENGINEERING AND RESOURCES, SCIENCE AND ENVIRONMENT 111-42 (1969).
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1969-1973.1 The proposed program is probably not
comprehensive enough. Though costs may be lower for a less
wealthy nation with less pollution, the burden may well be more
than the nation is likely to assume, even if it did wish to clean up
its waters. Assistance from wealthier nations may be needed. If,
as seems likely, there is a direct correlation between a nation's
capacity to contaminate the environment and its capacity to take
effective corrective action, action by the wealthy nations will be
of most benefit to the world as a whole.
Contaminants originally introduced into the air are found in
the ocean far from the offending nation. Toxic DDT residues from
agricultural areas in Africa have been carried by summer
monsoon winds to the Bay of Bengal and by the Northeast Trades
across the Atlantic to the Caribbean Sea.2 1 It is likely that DDT,
sorbed on fine talc particles, has been spread all over the world.
Since tetraethyl lead was added to gasoline in the 1920's, lead
concentrations in the waters of the Northern Hemisphere have
increased by a factor of five. 21 About half of the lead
contaminating the oceans is thought to come from the air. There
are other examples, such as the evaporation and subsequent entry
into ocean waters of volatile hydrocarbons. 22 However, the
19. Id. at 111-59. Estimates for the period (in constant 1968 dollars) were $8 billion
for the construction of municipal waste treatment plants and interceptor sewers, exclusive
of land and associated costs; $1.4 billion for the operation and maintenance of the required
works; $6.2 billion for the construction of sanitary collection sewers; and $2.6 to $4.6
billion for investment in plant and equipment to meet water quality standards for major
water-using industrial establishments ($8.3-$10.7 billion if operating expenses and thermal
pollution abatement measures are included). Other estimates have been much higher.
20. GLOBAL OCEAN RESEARCH, supra note 10, at 19.
The amount of pesticides contributed to the tropical Atlantic by the trade winds
appears to be nearly comparable to those carried to the seas by major river systems.
Pesticides averaged 41 parts per billion by weight in airborne particulates collected over
Barbados. Risebrough, Haggett, Griffin, & Goldberg, Pesticides: Transatlantic Movements
in the Northeast Trades, 159 SCIENCE 1233 (1968).
21. Goldberg, Chemical Invasion of Ocean by Man, MCGRAw-HILL YEARBOOK OF
SCI. AND TECH. 64, 67 (1970). For details, see works referred to in Murozumi, Chow, and
Patterson, Chemical concentrations of pollutant lead aerosols, terrestrial dusts and sea
salts in Greenland and Antarctic snow strata, 33 GEOCHIMICA ET COSMOCHIMICA ACTA
1247, 1247-48 (1969). Concentrations of lead pollutant aerosols in Greenland snows rose
300% after 1940, when lead alkyls were burned in large amounts. Id. at 1290. In the United
States, a $400 million per year business converts-265,000 tons of lead into tetraethyl and
tetramethyl lead each year. CHEM. & ENG. NEWS, Feb. 16, 1970, at 13.
22. Polychlorinated biphenyls (PCB) used in the plastics, paint, and rubber industries
have effects on biological species similar to pesticide residues. They are widely dispersed
in the marine biosphere and may be second only to the degradation products of DDT in
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principal danger to the marine environment arising from air-ocean
interactions appears to be pesticide-contaminated aerosols from
notoriously inefficient aerial spraying operations and
contaminated dust particles picked up by the wind.
b. Pollution from Man's Activities on the Surface of the Ocean
Shipping is big business. The value of services rendered by the
large number of freighters and tankers that continually crisscross
the oceans amounts to some $16 billion per year.? Although there
are discharges of sanitary wastes and litter, oil is the principal
pollution problem arising from shipping and related activities.
Ships discharge ballast and bilge that is contaminated with oil.
Oil tanks are cleaned and flushed at sea. Unburned fuel oil
escapes up the stacks and ends up in the ocean. In addition to
these more or less routine but serious spillages of oil from ships,
seas and harbors are polluted by off-shore petroleum production
operations (to be discussed later), accidents and sloppiness during
fueling and oil-loading operations, and by accidents to ships,
especially tankers. 24
That the massive spillage of oil can constitute a disaster of
international magnitude was dramatically demonstrated in March
1967 by the wreck of the super-tanker Torrey Canyon. Nearly half
of the 118,000 tons of crude oil the tanker carried was released,
contaminating the coasts of Great Britain and France. Further
large spills are likely because of the present trend toward
transporting oil in very large and apparently vulnerable tankers. 5
Losses of oil from normal oil transport alone are
conservatively estimated at more than one million metric tons per
year. The total influx of oil to the marine environment could be
from ten to one hundred times higher.2"
this respect. There are also high losses by evaporation of dry-cleaning solvents and
gasoline. The annual loss of dry-cleaning solvents is 350,000 tons, essentially the amount
produced. About 2.5% of the total production of gasoline is lost by evaporation (about
one million tons per year in the United States). Goldberg, Chemical Invasion of Ocean
by Man, MCGRAw-HILL YEARBOOK OF Sc!. AND TECH. 64,68 (1970).
23. Holt, The Food Resources of the Sea, 221 SCIENTIFIC AMERICAN 178 (1969).
24. Oil spills:An environmental threat, 4 ENVIRON. Sci. & TECH. 97 (1970).
25. As of June 1969, there were 38 oil tankers over 200,000 tons deadweight and six
at 326,500 tons deadweight. Larger vessels are planned. Proposed 170,000-ton nuclear-
powered submarine tankers may help reduce chances of major oil spills. See CHEm. & ENCO.
NEws, Dec. 22, 1969, at 15.
26. Blumer, Oil Pollution of the Ocean, 15 OCEANUS, Oct. 1969, at 3, 4.
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c. Pollution from Man's Exploitation of the Resources of the
Sea
Resources of the sea have not escaped man's attention.
Living resources are of the greatest importance at the present
time. Eight billion dollars worth of sea life are extracted from the
sea each yearY Most of this is fish used for human and animal
consumption. An increasing fraction is used for fertilizer. Not
only are the living resources endangered by pollution originating
from the land and from ship traffic, but they stand to suffer from
the further extraction of the ocean's oil and mineral wealth.
About 90% of the world's marine food resources comes from
the continental shelves and adjacent bays. The shelves underlie
7.5% of the total area of the ocean, an area of about 10 million
square miles which is equivalent to 18% of the earth's total land
area.2 This seems like a large area, but these are the regions which
also contain the non-living resources of the sea and, as mentioned
earlier, which receive most of man's ocean-bound waste products.
Both living resources and fossil fuels are almost entirely in the
upper 1500 meters of the ocean and are concentrated over the
continental shelves and slopes.
Off-shore wells now supply one-fifth of the world's oil and
natural gas. The annual value of their output is already about $4
billion, half the product of the fisheries. The third marine
resource, in terms of annual production and future potential, is
sand and gravel. Two hundred million dollars worth per year are
mined for land-fill, road construction, and concrete aggregate.
Heavy minerals .are not yet very important, accounting for less
than $50 million per year.2
The 1958 Geneva Convention on the Continental Shelf gives
a coastal state the exclusive right to exploit the seabed out to a
depth of 200 meters or "beyond that limit, to where the depth of
the superjacent waters admits of the exploitation of the natural
resources of said area."3 The Convention seems to provide no
real limits to the extension'of national sovereignty in the wake of
technological advancement. This is a problem area outside the
27. Holt, The Food Resources of the Ocean, 221 SCIENTIFIC AMERICAN 178 (1969).
28. Emery, The Continental She!ves, 221 SCIENTIFIC AMERICAN 106, 108 (1969).
29. Id. at 121-22.
30. See note 83 infra.
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scope of the present discussion. What is important here is that as
man moves farther and deeper into the ocean, he is bound to bring
with him the full measure of his talent to develop, extract, pollute,
and destroy.
Up to now, economic exploitation of natural resources has
been confined to the continental shelves in waters less than 350
feet deep and within 70 miles of the coastline. However,
continental rises which lie at depths of about 5,000 to 18,000 feet
may hold significant petroleum reserves, 31 and it is not farfetched
to imagine man's tapping these reserves. Though not entirely
related to commercial success at much lesser depths, as early as
1960, men had dived 35,800 feet, almost to the floor of the deepest
part of the ocean.32
Nearly 6.5 million barrels of oil per day come from off-shore
wells. Subsea oil and gas are now produced or about to be
produced by 28 countries. Another 50 are engaged in exploratory
surveys. More than 10,000 wells have been drilled off U.S. coasts
since 1946. New oil fields of economic value have been discovered
off Australia. Brazil, Dahomey, Mexico, and Trinidad. The
continental shelf between Taiwan and Japan may contain one of the
richest oil reserves in the world. It is estimated that in ten years,
off-shore production will be four times what it is now and will
account for one-third of the total production.3
These figures are -given to show that oil production from the
sea is widespread and intensive. The potential for damage to living
resources is great. Already this year, a disaster has occurred in the
Gulf of Mexico" which may overshadow the well-publicized Santa
Barbara Channel leak. Oyster and shrimp harvests are threatened.
The race for oil on the remote North -Slope of Alaska is cause
for particular concern, as will be discussed later.
31. Wenk, The Physical Resources of the Ocean, 221 SCIENTIFIC AMERICAN 166, 169
(1969).
32. THE 1970 WORLD ALMANAC 770 (L. Long, ed., Newspaper Enterprise Assoc.,
Inc., pub., 1969).
33. Wenk, The Physical Resources of the Ocean, 221 SCIENTIFIC AMERICAN 166, 169
(1969). Floating petroleum refineries have also been proposed for construction off Japan.
CHEMICAL ENGINEERING, Dec. 1, 1969, at 31.
34. See Chevron Spill Taxes Oil Cleanup Technology, CHEM. & ENG. NEws, Mar.
23, 1970, at 47.
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3. Effects of Pesticides and Oil in the Marine Environment
a. Pesticides
The word "pesticide" is a general term that covers
fungicides, herbicides, insecticides, fumigants, and rodenticides. In
the United States, production of pesticidal chemicals was more
than 1 billion pounds in 1967. The synthetic organic chemicals,
DDT for example, are the most important of these compounds,
both in terms of rate of growth in production and potential for
contaminating the environment. More than 300 compounds are in
use. Annual consumption in the United States is now around 800
million pounds per year. 5 Hopefully, recent efforts in the United
States to curtail the use of persistent pesticides will prove to be
effective. 6
Because agricultural yields have increased markedly and
disease has been reduced by their use, pesticides reportedly save
millions of lives in the world each year. However, pesticides pose
the greatest threat to the environment of any of the presently
recognized pollutants. Pesticides kill more fish in the streams of
the United States than any other pollutant.3 7 Since many
pesticides are resistant to degradation or their degradation
products have similar properties, large quantities of pesticides
reach the marineenvironment. Unfortunately, many pesticides are
removed very slowly from the environment. DDT, for example,
has a half-life with respect to degradation that may be of the
order of decades .
3
35. AMERICAN CHEMICAL SOCIETY, CLEANING OUR ENVIRONMENT-THE CHEMICAL
BASIS FOR ACTION, 195 (1969). Pesticides contaminate the environment because of aerial
spraying, runoff, waste discharge by producers, and general misuse. Residues may be
partly soluble in water, partly absorbed on solid particles, dissolved in fatty substances,
or associated with organic matter. Id. For an extensive bibliography on pesticides see id.
at 236-244.
36. In the United States, the use of DDT will be reduced in the near future but not
banned entirely. The HEW Commission on Pesticides and HEW Secretary Robert Finch
have called for eliminating, within two years, all uses in the United States of DDT and
its metabolite DDD except those essential to human health. Also restricted to essential uses
would be aldrin, dieldrin, endrin, heptachlor, chlordane, benzene hexachloride, lindane, and
compounds containing arsenic, lead, or mercury. No Total Ban on DDT Use, CHEM. &
ENG. NEWS, Nov. 17, 1969, at 11.
37. Pressman, Pesticides, in J. McKEE AND H. WOLF, WATER QUALITY CRITERIA 355
(2d ed., Calif. St. Water Quality Control Board Pub. No. 3-A, 1963).
38. Interview with Dr. Edward D. Goldberg, Prof. of Chemistry at Scripps Institution
of Oceanography, University of California at San Diego, in La Jolla, Calif., March 1970.
(The half-life is the time interval required for a quantity or concentration to fall from any
particular value to one-half that value.)
1970]
SAN DIEGO LA W REVIEW [Vol. 7
Concentrations, though low in the water, build up through
food chains. 39 The result may be direct reduction 6f or
contamination of human food resources, or more subtle long-term
effects to become apparent in the future. Photosynthesis, for
example, may be affected by widespread use of chlorinated
hydrocarbon pesticides." A major present danger of pesticides is
their accumulation in estuaries where contaminated silt is
deposited. Economically important species such as oysters,
shrimp, crab, and menhaden, which are especially sensitive to low
levels of pesticides, are threatened. Pesticide residues are not
restricted to the estuaries, but spread out across the oceans. They
are found even in the Arctic regions. As mentioned above,
atmospheric drift accounts for most of the pesticides found in
remote areas. Recent research has shown that pesticides may also
be transported around the world on natural ocean surface slicks.4
39. The manner by which pesticides become concentrated in the food chain is
illustrated by the following Hudson River example:
The muds take up pesticides [in this case DDT and its degradation
products] from the water or retain them in settled sediments after the spring
runoff. Muds contain the pesticides at 0.01-0.05 ug./g. dry weight, generally
several thousand times higher than the water. Plankton in the water, perhaps
feeding on both microforms and suspended particles, build up concentrations
of pesticides of about 0.02-0.06 ug./g. wet weight (0.1-0.3 ug./g. dry weight).
This is about five to ten times higher than the sediments and about 20,000
times higher than water. . . . Various fish species in the river have pesticide
concentrations ranging from 0.05-0.8 ug./g. wet weight. Local birds, such as
heron and killdeer, thought to be consuming fish or invertebrates from the
river, have 0.3-3 ug./g. wet weight on a whole body basis. The pesticide
residues are particularly concentrated in fat. Thus, the continuing
concentration through the food chain results in relatively high pesticide
concentrations at the top of the food chain even though the base levels in the
water are relatively undetectable.
Howells, Kneipe, and Eisenbud, Water quality in industrial areas: profile of a river, 4
ENVIRON. Sci. & TECH. 26, 34 (1970).
40. At concentrations above a few parts per billion in water, DDT may reduce
phytosynthesis by marine. phytoplankton. Wurster, DDT Reduces Photosynthesis by
Marine Phytoplankton, 159 SCIENCE 1474 (1968).
41. See WATER QUALITY CRITERIA, REPORT OF THE NATIONAL TECHNICAL ADVISORY
COMMIT-ME TO THE SECRETARY OF THE INTERIOR, FEDERAL VATER POLLUTION CONTROL
ADMINISTRATION, at 82-83 (1968):
Oysters, for example, will exist in the presence of DDT at levels as high as
0.1 mg/I in the environment. But at levels 1,000 times less (0.1 ug/ I), oyster
growth or production would be only 20 percent of normal, shrimp population
would suffer a 20 percent mortality, and menhaden would suffer a disastrous
mortality. Some insecticides are toxic enough to kill 50 percent or more of
shrimp populations after 48 hours exposure to concentrations of only 30 to
50 nanograms per liter of the compound.
42. Natural slicks off Florida contain 13 parts per billion of chlorinated pesticides,
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The principal victims at present are the top predator birds.
The effects of chlorinated hydrocarbon insecticides are insidious.
Adult bird populations are not reduced; the pesticides affect
reproduction, and there are simply no young to replace the adults
as the latter die from old age or other causes.43 It is sad enough
that one species or group of species is rendered extinct. In
addition, removal of one species from an ecological system may
affect the system as a whole, perhaps upsetting it for decades.
Tampering with equilibria that have been established over geologic
times is a gamble at best.
b. Oil
The principal visible effects of oil pollution are seen in spoiled
beaches and fouled boats, fishing gear, and docks. Spilled oil has
created fire hazards in harbors. Oil also destroys sea birds, by
direct action and by inducing pneumonia,44 interferes with the
although the surrounding water contains less than 1 part per trillion.
The slicks, a compaction of the film of dissolved organic and inorganic
molecules on the water's surface, vary from a few meters to more than 100
meters in width and up to several miles in length. They may help to explain
the occurrence of pesticide residues in penguins and the disappearance of
pelicans from nearly all U.S. sea coasts.
CHEM. & ENG. NEWS, Mar. 2, 1970, at 25, (reporting on the work of E. Corcoran and D.
Seba).
43. Six hundred brown pelicans remain in an island colony off the California coast,
but last year they produced only five chicks. The rest of their eggs collapsed with weakened
shells that contained high concentrations of DDT. NEWSWEEK, Jan. 26, 1970 at 31. See
also, \Vurster and Wingate, DDT Residues and Declining Reproduction in the Bermuda
Petrel, 159 SCIENCE 979 (1968); Hickey and Anderson, Chlorinated Hydrocarbons and
Eggshell Changes in Raptorial and Fish-Eating Birds, 162 ScIENCE 271 (1968).
As pesticides are used over a period of time, pesticide-resistant populations are
developed. Not only are more pesticides then required for control of these populations, but
the resistant populations can store much higher levels of pesticide residues than susceptible
populations, and are thus potentially more hazardous to predator species. Ecological
effects of pesticides assessed, 3 ENVIRON. Sci. & TECH. 619, 620 (1969).
44. Oil-caused damage to birds is not a recent tragedy. The wrecking of the oil tanker
Frank H. Buck off San Francisco in March 1937 proved disastrous to many aquatic birds
along the coast. J. McKEE and H. WOLF, WATER QUALITY CRITERIA 231 (2d ed., Calif.
St. Water Quality Control Board Pub. No. 3-A, 1963).
Attempts to save oil-covered birds have not been very successful:
After the wreck of the Torrey Canyon in March 1967, some 8000 seabirds
were taken to cleansing stations in Britain-but well under ten percent and
probably only about five percent of these birds were rehabilitated and returned
to the sea. . . . [A] large proportion of the so-called rehabilitated birds were
recovered dead within a few days.
220 NATURE 843 (1968).
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respiration of fish, imparts a taste to fish flesh,45 exerts a direct
toxic action on some organisms, and interferes with the natural
marine food cycle. Oil from surface films may become absorbed
on particulate matter, settle to the bottom, and remain a source
of pollution. Oil on the bottom may be stirred up in shallow areas
to float again, or toxic components may be released or leached
from it."
Petroleum is a complex mixture of organic substances. The
toxicity of many of these substances has been demonstrated. For
example, low-boiling saturated hydrocarbons (gasoline range)
produce anesthesia and narcosis at low concentrations, and at
higher concentrations, produce cell damage and death in lower
animals. Aromatic hydrocarbons (such as benzene, toluene, and
the xylenes), the most dangerous constituents of petroleum, are
"acute poisons" for man and all other organisms. High-boiling
aromatic hydrocarbons may be long term poisons. There may be
a causal connection between crude oil and cancer."
Oil is found not only in the near-shore areas, where its effects
are most noticeable, but in remote parts of the ocean as well. Nets
of the research vessel Chain repeatedly became so fouled with oil
and tar globs while collecting surface samples from the Sargasso
Sea that the project had to be abandoned. The nets yielded three
times as much oil as seaweed. The experience was not unusual."
Oil destroys plankton, especially diatoms, diminishes
aeration at the surface, destroys spawning grounds, and gives
offensive tastes to oysters. Oysters can be killed by toxic
substances leached from oil without contacting the oil itself,
surface films of floating oil can kill free-swimming larvae in a few
hours, and heavier portions deposited on the bottom can kill
oysters and clams by direct contact. 9 The disappearance of eel-
grass is believed by some to be a result of oil pollution. 0
45. Hydrocarbons may pass through the food chain without alteration and eventually
reach marine products consumed by humans. Far more serious than possible undesirable
flavors is the "potential accumulation in human food of long term poisons derived from
crude oil. ... Blumer, Oil Pollution of the Ocean, 15 OCEANUS, Oct. 1969, at 6.
46. J. McKEE AND H. WOLF, VATER QUALITY CRITERIA 229 (2d ed., Calif. St. Water
Quality Control Board Pub. No. 3-A, 1963) and references cited therein.
47. Blumer, supra note 45, at 5. Oil in the Ecosystem, 166 SCIENCE 204 (1969).
48. Blumer, supra note 45, at 3; The Wall Street J., Nov. 26, 1969, at 21.
49. J. McKEE AND H. WOLF, supra note 46, at 232.
50. Eel-grass provided a suitable habitat for fish and food for waterfowl. The long
fronds were effective as breakwaters. Where large areas of eel-grass have disappeared there
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Oil, like pesticides, may also have insidious long-term effects
on marine ecology. Extremely low concentrations of "chemical
messengers" in sea water are important to the survival of marine
life. Chemical attraction and repulsion play a fole in the finding
of food, escape from predators, selection of habitat, and in sex
attraction. Certain crude oil fractions may interfere by blocking
taste receptors or inducing false responses by appearing as natural
stimuli.5'
The effects of massive oil spills are striking. Following the
contamination of a small cove in lower California Bay by 59,000
barrels of fuel oil from the wreck of the tanker Tampico, many
dead and dying species were observed. Most frequently found were
abalones, lobsters, pismo clams, mussels, sea urchins, and sea
stars .52
Spills of oil on the remote North Slope of Alaska would be
especially tragic. The sea is always frozen. Oil spills could be
trapped in the narrow space between water and ice, killing "first
the plankton, then the fish and molluscs that feed on the plankton,
then the polar bears, walrus, seals and whales that feed off sea life,
and finally threatening the Eskimos who live off these animals. 15 3
Yet, as of now, there are no known methods to effectively combat
a spill. Compounds used for removing oil after massive spills may
disperse oil (allowing it to be more easily assimilated by, and
has been a great decrease in molluscs, crustaceans, and wild fowl. Coastline erosion has
often followed. Id. at 229.
5 1. Blumer, supra note 45, at 6-7.
52. The investigators were engaged in a study of bottom fauna and flora of the cove
and therefore had background information which allowed them to record the changes that
took place. A slight improvement of the bottom fauna was noticeable after a few months,
but extensive recovery did not become apparent until two years later. "Four years after
the accident, the populations of abalones and sea urchins still were reduced greatly and
seven species of animals previously recorded had not been found at all." WATER QUALITY
CRITERIA, REPORT OF THE NATIONAL TECHNICAL ADVISORY COMMITTEE TO THE
SECRETARY OF THE INTERIOR, FEDERAL WATER POLLUTION CONTROL ADMINISTRATION at
71 (1968) (referring to a study by W.J. North, et al.). As of the last observation in 1967,
several species present 10 years earlier had still not returned. Oil in the Ecosystem, 166
SCIENCE 204, 205 (1969).
53. NEWSWEEK, Jan. 26, 1970, at 36. As stated somewhat more emotionally by
another national news magazine: "The arctic ecosystem is full of life (including Eskimos)
but is so vulnerable to pollution that the North Slope threatens to become a classic
example of man's mindless destruction." TIME, Feb. 2, 1970, at 57.
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therefore more dangerous to, life), may sink the oil (thus
endangering bottom communities), or may be highly toxic
themselves.54
II. TOWARD A SOLUTION
A. The Need for International.Cooperation
Man will be using the ocean "more intensively and in a
greater variety of ways. 5 Hence he must use it in a regulated
way so that each resource is conserved and protected from
pollution, as well as effectively exploited. The regulation must be
primarily international in nature, particularly with respect to use
of the high seas and underlying seabed.
The ocean may be used as a receptable for waste. Its
reasonably large volume, and the hydrolyzing, corrosive and
biologically degrading properties of seawater and the microbes in
it permit it to handle some waste. But it must be remembered that
the sea has sensitive areas, i.e., the estuaries and coastal waters,
and that mixing on a large scale is slow. The use of the ocean
as a receptable for pollutants must not be indiscriminate. There
must be elimination of unnecessary pollution, and international
registration, monitoring 5 and control of the remainder. This must
be done by international cooperation. It is not possible to
adequately prevent further pollution of the marine environment
without international agreements and sanctions.
54. Blumer, supra, note 45, at 6-7. Blumer considers the only acceptable solutions tor
cleaning up large spills to be (1) burning where possible, and (2) containment and rapid
recovery.
55. Holt, The Food Resources of the Ocean, 221 SCIENTIFIC AMIRICAN 178 (1969).
56. For water at a given point in the ocean to return to that point takes hundreds of
years, perhaps 1000 years. Interview with Dr. Edward D. Goldberg, supra note 38.
57. To learn more about marine pollution, the following research program was
recommended by an international joint working party:
1. Establish a world-wide system of pollution monitoring. Develop
suitable techniques for measuring various pollutants and select suitable marine
test animals and ecological base lines to identify trends. Collect samples at
selected locations from both ocean and atmosphere and from the biota.
Identify or establish centers for analysis of these samples. The resulting data
are to be reduced, exchanged and evaluated, and the results are to be published
yearly.
2. Develop methods to use pollutants for studies of material budgets,
and as tracers forstudies of physical and biological processes.
GLOBAL OCEAN RESEARCH, supra note 10, at 48. Information from such a program is
essential for the establishment of procedures for routine monitoring and control of marine
pollution.
58. With regard to scientific cooperation, see Wooster, The Ocean and Man,, 221
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After the Torrey Canyon disaster, the International Maritime
Committee59 sent out questionnaires to governments seeking their
opinions as to the adequacy of international law regarding
pollution. The United States replied that the present convention
on pollution of the oceans was insufficient because it was limited
to oil pollution; it said, "[W]e do not want to be one convention
behind the next major pollution disaster."6  Rather, the United
States favored a convention dealing with pollution caused by all
types of cargoes." The present convention on oceanic oil pollution
is too limited. The international community must confront all
types of ocean pollution.
The Great Lakes are a microcosm of the oceans. The size of
these lakes had engendered in the United States the feeling
common among all nations with regard to the oceans: Because of
their vastness, they cannot be polluted beyond the point of
usefulness. Hence, virtually limitless pollution of the Great Lakes
was permitted.0
SCIENTIFIC AMERICAN 218 (1969). The working party mentioned in note 57 supra,
identified the oceanic research problems most meriting attention during the 1970's. The
problems were listed under the headings: "Ocean circulation and ocean-atmosphere
interaction," "life in the ocean," "marine pollution," and "dynamics of the ocean floor."
The summary under "marine pollution" stated in part:
Dramatic instances have drawn our attention to the extent and dangers of
pollution; many of the scientific problems related to the distribution of
pollutants within the ocean are essentially the same as those for natural
substances. . . . In order to control present and anticipated future pollution
each substance added deliberately or accidentally to the ocean must be
examined to see if it has deleterious effects and if monitoring is necessary and
possible. Particular attention is given to the development of a worldwide
system of pollution monitoring at vital points in the atmosphere, rivers, ocean
and in the ocean biota. Both criteria and methods for monitoring must be
developed ....
GLOBAL OCEAN RESEARCH, supra note 10, at 46.
59. The International Maritime Committee is a federated law society which was
formed to promote intergovernmental maritime conventions in 1897; it works primarily
with business dealings between maritime countries. One example of such dealings is the
Hague Rules setting forth responsibilities, rights and immunities of carriers under bills of
lading.
60. Contemporary Practice of the United States Relating to International Law,
Maritime Matters, 62 Am. J. INT'L L. 948, 951 (1968).
61. Id.
62. See 2 PANEL REPORT OF THE COMMISSION ON MARINE SCIENCE, ENGINEERING
AND RESOURCES, INDUSTRY AND TECHNOLOGY KEYS TO OCEANIC DEVELOPMENT VI-121
(1968) [Hereinafter cited as PANEL REPORT].
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There are several major differences between the oceans and
the Great Lakes. First, the oceans are saline; the Great Lakes are
fresh water. As fresh water resources, the Great Lakes had to be
protected to serve a burgeoning population. This factor alone
caused major concern in the United States and stimulated the
clean-up campaign. Second, the Great Lakes form the United
States' back yard. The high seas have no immediate viewers to
express indignation and no central government to which that
indignation may be expressed. A feeling of proprietorship lies
behind the interest in the Great Lakes. With proprietorship comes
a feeling of responsibility. But no feeling of responsibility or
proprietorship exists for the ocean:
The public order of the oceans has been long established. In a
nutshell, the high seas (water column and surface) belong to
everyone and are therefore subject to appropriation by no one;
the resources of the high seas and the sea bottom belong to no
one and are therefore subject to taking by anyone; the activities
of persons and nations pursuant to these rules must be
respected by everyone. 3
To say that no nation shows a feeling of responsibility for the
oceans may sound hollow, even false, in light of the interest
nations show in their territorial waters, fishing rights and seabed
exploitations. However, no nation feels responsible for fighting the
problem of pollution outside the view of its coastal population. 4
In fact, only recently has the United States given extensive
recognition to pollution of coastal waters by anything other than
oil. In its 1968 report,6 5 the Committee on Marine Science,
Engineering and Resources recommended the establishment of a
Prototype Regional Pollution Collection, Treatment and
Processing System as a national project. This followed the
realization that
63. Wilkey, The Deep Ocean, Its Potential Mineral Resources and Problems, 3 INT'L
LAW 31, 34 (1968).
64. Former Ambassador Kennan stated that "poorer nations, to the extent of their
engagement in industrial and agricultural development, are oblivious to the push for
cleaning up the ocean, land and air." L.A. Times, March 21, 1970, at 5, col. 2. It should
be noted that despite the high degree of pollution in the Great Lakes, a major cleanup
campaign has just been started in the United States. The Potomac River, which runs
through the nation's capital, is often termed the "Yellow River." Other rivers in the
United States are in similar conditions. If the responsibility is felt, action is slow in
coming.
65. PANEL REPORT at VI-250.
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To date, one of the penalties of increased population and
industrial centers has been intensified pollution of rivers,
estauries and bays. At the same time requirements for fresh
water and recreational areas have been increasing. . . . The
disposal of untreated or partially treated pollutants into fresh
and salt water areas greatly reduces their utility.6
The problem is international in scope.
1. Inadequacies of Present Treaties
In late 1969, the Inter-Governmental Maritime Consultative
Organization 7 drafted three instruments dealing with oil
pollution: an amendment to the International Convention for the
Prevention of Pollution of the Sea by Oil of 1954; the
International Convention Relating to Intervention on the High
Seas in Cases of Oil Pollution Casualties; and the International
Convention of Civil Liability for Oil Pollution Damage. These
instruments deal extensively with the problem of oil pollution
caused by discharge from ships. 9 The 1958 Geneva Convention on
the High Seas70 is the only other international convention dealing
with pollution. Article 24 of that Convention provides
Every State shall draw up regulations to prevent pollution of
the seas by the discharge of oil from ships or pipe lines or
resulting from the exploitation and exploration of the seabed
and its subsoil taking account of existing treaty provisions on
the subject.
This Convention also prohibits, in general terms, pollution by
radioactive waste. 71 No mention is made of other sources such as
66. Id.
67. The Inter-Governmental Maritime Consultative Organization was created by the
United Nations in 1958. Its membership includes nearly all maritime nations and some
non-maritime countries. It serves as an advisor in shipping, navigation and international
trade matters.
68. 9 INT'L LEGAL MATERIALS 1-64 (1970).
69. Id. The conventions were signed on November 28 and 29, 1969, with 19
signatories, including the United States, adopting all three conventions.
70. 52 Am. J. INT'L L. 842 (1958).
71. Article 25 of the 1958 Geneva Convention on the High Seas reads:
1. Every State shall take measures to prevent pollution of the seas from
the dumping of any radioactive waste, taking into account any standards and
regulations which may be formulated by the competent international
organizations.
2. All States shall cooperate with the competent international
organizations in taking measures for the prevention of pollution of the seas
1970]
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pesticides, industrial chemicals or waste.72
Concern about future scrambling for mineral and food
resources on the seabed has provoked numerous arguments and
some very searching questions of international law, including the
extent of the continental shelf, the right of a littoral State to
exploit exclusively the areas within its continental shelf, and the
possibility of licensing, controlling or apportioning seabed
or airspace above, resulting from any activities with radioactive materials or
other agents.
This article is modified by the following recommendation, Pollution of the High Seas by
Radioactive Materials, adopted on April 27, 1958:
The United Nations Conference on the Law of the Sea
Recognizing the need for international action in the field of disposal of
radioactive wastes in the sea,
Taking into account action which has been proposed by various national
and international bodies and studies which have been published on the subject,
Noting that the International Commission for Radiological Protection
has made recommendations regarding the maximum concentration of radio-
isotopes in the human body and the maximum permissible concentration in air
and water,
Recommends that the International Atomic Energy Agency, in
consultation with existing groups and established organs having acknowledged
competence in the field of radiological protection, should pursue whatever
studies and take whatever action is necessary to assist states in controlling the
discharge or release of radiological materials to the sea, in promulgating
standards, and in drawing up internationally acceptable regulations to prevent
pollution of the sea by radioactive materials in amounts which would adversely
affect man and his marine resources.
72. The Inter-Governmental Maritime Consultative Organization held its 1969
conference at Brussels, Belgium. The United States, which drafted the three conventions
(see note 69 supra) also drafted the following resolution which was adopted by the
conference:
Resolution on International Cooperation Concerning Pollutants Other Than
Oil
The States represented at the Conference,
In adopting the International Convention Relating to Intervention on the High
Seas in Cases of Oil Pollution Casualties (hereinafter referred to as 'The
Convention");
Noting that pollution may be caused by agents other than oil;
Recognizing that the limitation of the Convention to oil is not
intended to abridge any right of a coastal State to protect itself
against pollution by any other agent;
Pending the entry into force of an international Instrument
concerning pollution by such other agents or that there should be
an expansion of the Convention to such pollution;
Recommend that the Inter-Governmental Maritime
Consultative Organization should intensify its work, in
collaboration with all interested international organizations, on all
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exploitation by an agency or agencies of the United Nations.73 The
1969 conventions on oil pollution comprehensively state the law
regarding ship liability. But as to pollution in general,
international agreement is embodied in the 1958 Geneva
Convention on the High Seas. Nations have just begun to realize
the urgency of the problem but have not yet realized its scope. 74
2. The Problems of United Nations Regulation
National self-interest has consistently thwarted efforts to
make the United Nations self-sustaining by giving it the means of
raising revenue in its own name. Contributions from member
states have been the primary source of operating funds since its
beginning.
A proposal to place responsibility for pollution control in the
hands of the United Nations would be met immediately with a
financial objection: the enormity of the task would require
expenditures far beyond the means of the organization. Also, the
grant of any meaningful authority to the United Nations allowing
it to take steps to clean up the ocean within the zones of special
aspects of pollution by agents other than oil;
Further Recommend that the Contracting States which 0144
become involved in a case of pollution danger by agents other than 0145
oil cooperate as appropriate in applying wholly or partially the 0146
provisions of the Convention.
This resolution is directly aligned with the feeling of the United States (see text
accompanying notes 60 and 61 supra) on the status of international agreement and its
limitation to oil pollution. This is not the first time such a proposal has been made. In its
1937 conference, the Institute of International Law passed a resolution "calling upon all
interested governments to study ways to eliminate practices injurious (dommeageables) to
marine life, such as the uncontrolled discharge of oil, bilgewater, rubbish, or other noxious
(nuisibles) substances." The resolution concluded:
In any case, the Institute is of the opinion that a State fails its international
responsibilities if it neglects to take appropriate measures to prevent practices
which, in the light of science, are manifestly contrary to rational exploitation
and protection of the riches of the sea.
[1937] ANNUAIRE DE L'INSTITUT DE DROIT INTERNATIONAL 269 quoted in Margolis, The
Hydrogen Bomb Experiments and International Law, 64 YALE L.J. 629, 643 (1955).
73. See Wilkey, The Deep Ocean, Its Potential Mineral Resources and Problems, 3
INT'L LAW. 31 (1968); Haight, United Nations Affairs Ad Hoc Committee on Sea-Bed
and Ocean Floor, 3 INT'L LAW. 22 (1968); Haight, The Seabed and the Ocean Floor, 3
INT'L LAW. 642 (1969).
74. The United Nations General Assembly welcomed and adopted by a vote of 119
to 0 a resolution drafted by the Ad Hoc Committee on Sea-Bed and Ocean Floor. This
resolution deals with pollution which could be caused by exploitation and exploration of
the ocean floor. For full text see 3 INT'L LAW. 676-8 (1969).
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purpose75 maintained by a member State would tend to erode the
sovereignty of that member State. Such action, even outside the
members' zones of special purpose, would tend to strengthen the
position of the United Nations as a central world government.
Hence, with the present general apathy toward ocean pollution, it
is difficult to envision individual members permitting the United
Nations to accept responsibility for pollution control. For
example, consider the U.S.S.R.'s position on common ownership
of the seabed by all members of the world community:
. . . on our planet there coexist States with differing social
systems and the people, the whole people [sic], and this is the
basis for the development of production in the interests of the
working masses. In the overwhelming majority of developing
countries there is a process going on in the elaboration of
national economic structures in circumstances of an acute
struggle for the liberation of the economy from domination by
foreign monopolies. At the same time, in imperialist States
ownership is in the hands of those same monopolies, which are
the bearers of the policies of colonialism and neo-colonialism.
To think that in such actual circumstances the establishment
of some sort of common ownership by the whole of mankind
could be in the true interest of all peoples of the world would
be to fall prey to illusions. No matter how democratic the
forms of management or administration in that common
ownership might be, no matter how sincere the motivations
and desires of most States to see an equitable distribution of
resources in such an undertaking, the principal posts of
command in such a system would inevitably be in the hands
of the capitalist monopolies of certain imperialist Powers and
the entire system, despite pious wishes of its sponsors, would
become just one more mechanism for the enrichment of
rapacious monopolies, and the execution of neo-colonialist
policies 6
From such a polarized position, it is difficult indeed to envision
the U.S.S.R. agreeing to the formation and execution of a
meaningful convention fixing liability and responsibility for
remedial action to insure the continued utility of the oceans,
75. See text accompanying note 84 infra.
76. UN Document A/C.I/PV.1592, 17 as quoted in FRIEDHEIM, UNDERSTANDING
THE DEBATE ON OCEAN RESOURCES, 36 (1969).
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particularly with the United Nations as arbiter. An even more
polarized position might be expected from nations whose positions
are based upon economics rather than ideology. It is against such
a backdrop that the international community must work in
dealing with pollution.
B. The Problems of Definition
In treating the international pollution problem the first step
is to determine the type and amount of pollution which should be
subject to international control among the ". . . substances...
resulting in such deleterious effects as harm to living resources,
hazards to human health, hinderance to marine activities
including fishing, impairment of quality for use of sea water and
reduction of amenities."" The following reflects the problems
found in the Great Lakes by the Commission on Marine Science,
Engineering and Resources: Pollution is the accumulation of any
substance or substances unnatural to the water environment or
unnatural concentrations of substances natural to the water
environment which have the effects of (1) over-enrichment, (2)
increasing build-up of dissolved solids, (3) bacterial
contamination, (4) chemical contamination or (5) depletion of
oxygen upon the water environment. 8 Although each of the five
effects named apply in varying degrees to estaurine waters, only
chemical contamination is of immediate international concern.
The amounts of pollutant to be regulated is resolved
immediately in the case of an obvious disaster such as Torrey
Canyon. There 20,000 tons of oil were carried onto the beaches
of Great Britain and France causing a claimed $16 million in
damages." However, consider the passage of a ship which leaves,
for a short time, a concentration of hull preservative, rust particles
and water which was used to cool the ship's machinery; the
concentration is microscopic and dissipates before the wake
disappears from view. Somewhere between these extremes lies the
threshold amount of contamination which must be controlled.
Each country has different interests which will be affected by
the determination and thus each might seek to control a different
degree of pollution. A nation might be reticent to obligate itself
77. See text accompanying note 10 supra.
78. PANEL REPORT at VI-122.
79. See E. COWAN, OIL AND WATER THE Torrey Canyon DIASTER, 199, 200 (1968).
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for coastline damages caused another by pollution from its own
activities."0 The rationalizations might include the following: 1) a
nation can take care of damage done its own shores with its own
laws, 2) damage to others is too remote to merit much attention,
3) pollution will dissipate itself in the expanse of territorial waters
between coasts, and 4) the high seas have little need of protection.
As has been discussed, these are unsupportable by the facts.
Therefore, a part of any comprehensive solution to the problem
of ocean pollution is education of the member States of the
United Nations. A State which has no deep awareness of the
scope and magnitude of the problem is likely to fall back upon
sovereignty and economic arguments. Comprehensive plans of
action cannot be placed into immediate operation without the
informed assistance of all nations.
Assuming that an educated determination could be approved
by all nations, it is necessary to devise methods of detecting and
measuring pollution. The economically backward State is again
placed at a disadvantage. Measurement devices are costly.
Technicians to man the equipment require training. The general
state of oceanographic science in those countries is far below the
level attained by wealthier states. Means of interchanging
information can be established." In order to make the program
effective, assistance in training could come from more advanced
countries or from the United Nations. But, again, the United
Nations has no independent source of funds, and an objection that
the more industrialized nations might raise is that they are being
doubly taxed by a pollution control convention which gives other
nations extensive aid.2
80. The lesser developed states which are making efforts to upgrade their industrial
and agricultural development are likely to find undesirable a convention which places upon
them liability for money damages to other nations which have been injured by the pollution
caused by crude industrial or agricultural practices. Smaller nations are already finding
membership in the United Nations unattractive because of the cost of that membership.
See ABA Section on International and Comparative Law, The Future Relationship
Between Small Slates and the United Nations, 3 INT'L LAW. 58, 61. See also Kennan,
To Prevent a World Wasteland: A Proposal, 48 FOREIGN AFFAIRs 401 (1970).
81. This is one of the purposes of the Inter-Governmental Maritime Consultative
Organization. See UN General Assembly Resolution, supra note 74, at 677.
82. Taxation and foreign aid have been problems of majoi magnitude in recent years.
The United States, through its taxpayers, supports major military efforts including the war
in Vietnam, maintenance of forces for the North Atlantic Treaty Organization, and wide-
spread military advisory groups. Amounts of other foreign aid paid out of the United
[Vol. 7
LA W NOTES
A large obstacle to be dealt with is the -allocation of
responsibility for control of pollution. The Geneva Convention on
the Continental Shelf defined the continental shelf in terms of a
State's ability to exploit the seabed.8 Another convention permits
the establishment of a Contiguous Zone84 for special purposes,
such as customs, sanitation and immigration, within 12 miles of
a State's territorial waters. Such a special purpose area could be
designated for pollution control. It is not necessary that all states
accept the same size zone. The primary goal is agreement that
such a zone be established and its limits be made known.
Once a pollution control zone is established, other states
must be able toascertain what a specific State is doing to control
pollution. It is suggested that the limits of the proposed pollution
control zone be co-extensive with the right of a State to exclusive
exploitation of the seabed. Thus, when a State gains more
technological expertise and exploits more of the seabed, it will
have a corresponding responsibility, that of pollution control of
the area it exploits. States which cannot presently exploit the
seabed because of the state of their technology should be given the
responsibility of pollution control to a depth of 200 meters. The
nature of the pollution problem is such that one nation's inaction
injures many others. Adequacy of control is thus a subject for
international scrutiny.8 5 Because of this, an agency, organization
States Treasury each year are high enough to cause major concern in Congress. The United
States is also taking action to enforce its environmental protection laws and this requires
the expenditure of hundreds of millions of dollars of private capital. See U.S. NEWS &
VORLD REP., Apr. 6, 1970, at 23. It is thus predictable that requests to Congress to spend
like sums in other countries would not pass without some bitter comment.
83. Article I of the 1958 Geneva Convention on the Continental Shelf reads:
For the purpose of these articles, the term "continental shelf" is used as
referring (a) to the seabed and subsoil of the submarine areas adjacent to the
coast but outside the area of the territorial sea, to a depth of 200 metres or,
beyond that limit, to where the depth of the superjacent waters admits the
exploitation of the natural resources of the said areas; (b) to the seabed and
subsoil of similar submarine areas adjacent to the coasts of islands.
For full text, see 52 AM. J. INT'L L. 858.
84. Article 24, Convention of the Territorial Sea and Contiguous Zone. For full text,
see 52 Am. J. INT'L L. 840.
85. One suggestion is to make use of oceanographic research vessels. These vessels
could monitor specified areas outside the territorial seas of the member nations with
particular emphasis placed on the location of the prevailing ocean currents. By monitoring
in the same locale at specified intervals, increases in the deleterious affects of pollution
could be readily detected and the type of pollution identified. The findings of these
monitoring vessels should be made available to the member nations along the monitoring
1970]
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or other entity should assume a monitoring role in overseeing and
recommending added safeguards against the spread of pollution."
Most of the members of the United Nations have established
their territorial waters at a distance between 3 and 12 miles from
their coastlines. This area is recognized as an extension of the land
area of the individual nation and is under its exclusive sovereignty
except for the right of innocent passage of foreign merchant ships.
Establishment of territorial waters as the pollution control zone
could mean that the adjacent nation is responsible to no one for
the means of control or the lack thereof.
Technical means to neutralize pollution are still in the
research and development stages."7 But the attendant political and
legal problems, such as the concept of liability, must be faced
immediately. The current pollution problem will not permit
unlimited pollution while nations and business concerns deliberate
over money damages. So the concept should be broadened. An
action against a spoiler of the seas must be adjudicated on the
basis of the "amalgam of pragmatic, equitable and legal
arguments . . . present in all phases of an international
dispute. '8 This contrasts with the limited liability in the United
States where the damages recoverable against Torrey Canyon's
owners would have been limited to the value of the lifeboat
remaining after the ship broke up."9
route and to the United Nations through the Inter-Governmental Maritime Consultative
Organization. The vessels could be built, fitted and manned at the expense of the United
Nations, provided that a source of funds could be found for that purpose. Otherwise, the
member states could press into use their own oceanographic reasearch vessels, exchanging
areas of responsibility.
86. Although the United Nations would be capable of acting in this capacity,
compare text accompanying note 68 supra and the contention of the United Nations' place
in pollution control of Ambassador Herter, L.A. Times, Mar. 21, 1970, at 5, col. 2.
87. The petroleum companies have devised methods of obtaining a "signature" from
the contents of an oil slick by analyzing trace elements in the oil. Comparison between
this sample and samples lreviously taken from the tanks of individual ships can be used
to identify the source of the slick. Industrial waste has not yet been investigated to that
degree. Thus, the other types of pollutants present a problem quite different from that of
the oil spill. The most sophisticated methods of pollution monitoring and tracking include
a camera which will be carried by a space satellite. This satellite will be launched in 1972.
It works in part with thermal infrared film and would be effective, to some degree, in
pollution detection. But it would detect only active sources of pollution and not pollution
previously deposited in the ocean.
88. 1 SCHWARZENBERGER, A MANUAL OF INTERNATIONAL LAW 248 (5th ed. 1967).
89. E. COWAN, supra note 79.
[Vol. 7
LA W NOTES
C. Regional or International Control?
The solution of the pollution problem is diplomatically
complex; with each nation joining the debates and drafting
sessions there is added complexity. Some of this complexity can
be avoided by the formation of regional agreements to control or
clean-up pollution. Bilateral or multilateral agreements made
between industrialized nations would be of immense help in
providing guidelines for future international conventions
sponsored by the United Nations. The United States, for example,
has begun a national anti-pollution campaign. 90 It could enter into
agreements with Canada and Mexico (a) standardizing a
determination of what pollutants are subject to their control, the
scope and extent of liability for pollution, and (b) preventive and
remedial efforts to be taken; providing for a joint study of means
of pollution control. With rigorous adherence to the agreements
by all parties, the North American continent could have cleaner
Atlantic and Pacific coasts. These nations could provide the
results of their studies to the Central American nations, show
them how adherence to the existing convention would benefit their
national interests and, ultimately, persuade them to join the
convention. The drafting of similar agreements would be
appropriate among the nations bordering the Baltic, the
Mediterranean and the North Sea.
The regional approach would meet the immediate pollution
problems of countries sharing common interests in waters in one
geographic area and would avoid extensive debate over provisions
dealing with waters miles distant. In some cases, there would be
a minimum of economic or ideological conflict between the
contracting nations. 91 The primary advantage is that such
agreements facilitate more rapid action against pollution.
D. Conclusion
Despite economic, social and ideological diversification, all
men have a very deep and abiding interest in the continuation of
life. In this context, the world community is capable of adjudging
the reasonableness of the actions of its members. The scientific
90. Examples are taking action against thermal pollution, bringing criminal actions
on water pollution charges and congressional action, approving absolute liability, fines and
imprisonment for oil pollution. See U.S. NEws & WORLD REP., supra note 82.
91. Compare text accompanying note 76, supra.
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data showing the effects of ocean pollution and the danger it
presents to all life must be placed before that community. A
consideration of presently available data leads to the following
suggestions.
First: the community must be educated as to the ecological"2
balance that exists between itself and the seas and the need for
community preparedness to accomplish nondestructive cleaning
action. 3 The extent of self-cleaning done by the sea is not always
sufficient.
Second: the whole community must participate in the effort
to control pollution.
Third: a uniform determination of the degree and type of
pollution to be controlled must be adopted by the community.
Fourth: funds must be obtained for further scientific study of
marine pollution and for concerted preventive and remedial
action.
Fifth: it must be realized that national self-control is the most
effective way of preventing the spread of pollution. Thus, it is
necessary for states to pass and enforce stringent municipal
regulations concerning the use of the seas and the waterways
leading to them as depositories for waste material.
Sixth: to restore the utility of the seas, the community and
its members must take steps to undo the harm which has already
been done. The community must find ways to protect and restore
the oceanic areas outside the individual states' areas of
responsibility for such removal without extending their
sovereignty.
Seventh: each member of the community must accept the
responsiblity for minimizing damage to the ocean, including both
preventive and remedial measures, in an area co-extensive with its
92. The term ecological is used here in the broad sense-interrelationship between
man and the environment which supports his life chain.
93. This goal could be accomplished in a variety of ways. One is to require the ship-
building and ship-operating nations to install pollution preventive devices in each new ship.
Another is to levy a small percentage (such as 1%) of the proceeds of undersea mining,
oil well drilling or other exploitation of the seabed. These funds would be applied to the
construction and use of ocean-going vessels with the capacity of removing pollutants such
as floating oil from the sea. These funds could be administered by the United Nations or
by regional pollution control pact signatories.
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own user interests. User interests determining the area of
responsibility must be measured at least to the extent of exclusive
seabed exploitation rights. To minimize overlaps and gaps, each
nation must know the extent of all areas of responsibility.
Eighth: the world community must take precautions against
further pollution. While the specific optimum safeguards will be
determined by technical progress, the failure to use any safeguard
is clearly unreasonable.
Ninth: a member of the community must be informed what
safeguards are available before he can be sanctioned for non-use.
Along this line, information on methods of pollution prevention
should be reported with recommendations for prevention of
pollution by specific activities.
Tenth: a member of the community must be given the means
to install and use the safeguards before he can be sanctioned for
non-use. A nation with no industry and no revenue will not need
much aid since it will require only minimal safeguards. A
developing nation, however, might need extensive safeguards.
These could be funded by long-term loans from other nations.
Eleventh: a member of the community not availing itself of
the means of safeguarding the community's interest in clean
oceans is acting with reckless disregard of the consequences or
intentionally jeopardizing the interests of the community and
should be subject to economic sanctions for leaving -others the
responsibility of cleaning up its pollution.
Twelfth: limitations on liability of a nation or of a corporate
entity are not responsive to the need for control and cleanup of
pollution. The effects of pollution upon the sum of ecological
systems within the ocean are impossible to estimate and difficult
to remedy. Thus, rather than limit liability to money damages, the
spoiler must clean up the pollution he causes by a means best
calculated to minimize further damage.
Thirteenth: a single arbiter must be selected for the overseeing
of the pollution control problem.9 This arbiter must be
94. See L.A. Times, note 86 supra.
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empowered to assign the cleanup task to another entity in case of
the default of the spoiler. The spoiler should then be indebted to
that other entity to the extent of its expenditures and should be
subject to punitive damages agreed to by the entire community.
These damages could be paid to the arbiter for purposes of
funding further anti-pollution efforts.
Fourteenth: the preceeding points can be selectively applied to
action by regional or world-wide organizations.
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